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I^2|l KR 
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431-085 
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KR 

[gSaSl JANG, Dong Hun 
[?EJi^S§] 680201-1459911 
132-033 

i^±] MmmmM ^m=? ssi 388-33 m&om^ ss 403s 
[^*n KR 

KIM, Sa Heum 
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435-050 
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i] mm® *ii42£2i ^soy awoi aoi tsifUD, 

CH£|oj (2!) 
CHH.|oj miEJS (S!) 

CHEJ&j OIEHS (21) 

piessis] 20 s 29,000 m 

[316*«ssj 1 e 1.000 si 

0 2 0 a 

[6ms^si OS OS 

[SSI] 30,000 S! 
[S^AiS] 1. fi^AH, SAnAKK EB) ^ is 

2. ftS!A-1 ^S. fiat AH. 9AflAi(§i ES)§ 5f5ffe FD¥£ 18 

3. ?|gJS 4S 



tfl*B £fe ^ 

^ ogx> ^71 7> 40//m olsj-o] Jl^M- ^lfl- ^-g-^ji, ji^l- ^ 

^sfl^H tfltffl -M£7> 3^ Ai~g-*h}. -8-71 ji^V ^*fl^ &&<%*\ <* 

10" 4 S/cm ^££t ^ ^<H1 ^ « ^ 
^^34 ^ eM^o^ ELfe S.^ J§-<LsL ^ 

SL 1 
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I 

*^]# oi-g-tb ji^> ^«fl^ ^ ^ *fl^&^ 

2 : <£^- 22: <£^- ^*fl 

3 : 33: ^ ^*fl 

£ ^(Electrolytic cell), ^1 °l*>3l*H ^-S^ *r " V 

(Polymer film)ofl ^l*r?l}fe, #7] 5L&*\ W<^4 

2 



(intercalation)^ ^ #31, ^^MSA* jl^ 

*fliL» AV-g-^ ^ flc*-. *|S.Sfe *H^- 7 > 

tfl^o-)^, «}^sj-7llfe ell-s^^#(LixCo02), Bl^^WaixNiQz), el 
f-q^S^m^5l-#(Li x (CoNi)02), el^^S^CLixMnA). 
(MnOa) ^ <3:*r* Jl^> A}** - fltj.. J!^*} 

ofl^j] ^tfl^^ 51<gsr^ °l£r #51^ nfl 3 >,( ma trix)-l- &*=h 

^o] ^ji #7]2W*\9l °>3j-$°l ^ 0^.0.3., tj-^ ^Bfl2] 7>^§H, *H 

(polyoxyethylene)^ tfo] jz^*}7 r ?H?« °1 

^ S^-*rfe ^-f ^SL^-g- ^ &^Hr 

- 1 ^ 1 ^ > #^^0]]^^]^ ^ ji^Xpure polymer)^S.fe o]i^££ 7 } 

10" 8 S/cm nfl^- ^71 nfl-g-ofl, ^-g- 7 Hr$ 10" 3 S/cm # 

5151* ^o]7l ^a-^ 100 °C ^5L2) £5L<*| £^«fl»> to 54 

Jl^-7> ^«fl^ <3^£] ^ 7^*1 ?1J17> ?M$i}. 

aL**r ^^H^l JL^r*} A}^ -g-^oj^. ^ILS A}^o] 

i^^ofl 44, o]£o) ^^A17]J17> /^Slfe -fro^ 

.a. ^ 7l .A)7l^ ^^0.5. ^s)^ S-^^KBlonsky) ^ 5L^sH! 

(phosphazene) JL£-*|-3 ^MN 5=3 *M 10" 5 S/cm^l *dH51# #~ 

3 
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#*fl^ *H*H£ w> 9X^U. Am. Chem. Soc, 106, 6854 (1984)), #7] 

ol^-oflS JL&*W S**^ ^^A^lTiM- ^7lf 

^ ^7>5}-fe ^ tf<£^ AlS.7> o]=Lo^ ^xjr*, .IL-g-T^ °]"°^ 

olofl «Hfl, ^^"^ 5,219,679 :M ^ ^Bfl (gel-type)^ ^Sfl^ = 
A ^ OJ ?*fl #*B^ 0 1 IH^M 71313*1 #^^oflAi ji^s} - 

a]§>jl o^rf. ^, ofl^j) ^tfl^^; ^ 7>S>fe ^ ^-(Activation) 151^. & 

fe ^Joj o}x^JL, JL^} *i|2:SHr ij-^cfl o)u) ^tfl^^ ^^-f-^<>l 

slM-, *fl 5,219,679 :M ^tf)^ -g-^ofl tfl*fl #-§-^01 ^fe 

#2lo> a ^S.vlE^(polyacrylonitrile)4 ^ 31^}* fl°W , 

i=LSA>El(Scrosati) 3]# ^r43 «h§-^ °1 3^ # ^ pfl ^ ^1 ^3 

^sllolm(polyraethylmethacrylate)» Al-g-*H ^ ^3)3 ±L^*> #*H3£ 
WKElectrochim. Acta, 140 , 991 (1995)). 31*^ M1«W>a 
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X^H^ *t%&7\ "H^fe 71^)^ #S.^<M #^ 

-g- j£o} ^£.51 #5L# £71 5)n*]±= 51&X}2\ ^-9r #7>A]^o> 

*rJL, o] ^££7> 10" 4 S/cm ^ ^ IM^tII 

7Hji sa^. 2£^, € ^^^^ ^ ^-fi-«rui 

B\ ^M^r ^^1^^ 7l^-» 3^ ^ — -5=- , ^ 7l^^V 

<^1 ^^)^6fl ej^-^o] ^4 #-§-*M "fl^l 

pI^-s.^ ^ 5,296,318^, 5,418,09m ^l^V -&^l~g- ^- 

^(Hybrid) JL^\ *dm^. *\^^ *\}^-t}JL $X^r. ^ -^*> 3*fl 

^I^-^l «Hr ^^11 S^J- *}*H1 ^7>^-0. 

JsL*l ^Sfl:* ^oflAi ^ol ^-g- ^ ^ -^*> 

^-g- *\}^ ^Ml ^^fl^^r ^7>S}-7l nfl-grofl jbg-*} ^- iflofl^ ofl^ ^-g-g- 

*og^. ^ 7.>el(site)M- °« -2^*r ^ *fl3. 

(driving force) ol €-S-§Kf. °1« <H*B uL**r ^ *fl^*Rr 7>^^flS 
rl-f-^S^el)oim(dibutyl phthalate)* ^7>s>ji #*1 2:^°1 ^ t3#°m 

oflEfls -B-71-g-nflS. 7HM|» 4*#Sr°l 0 « ^ *r3« # 
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*1^3<?1 7>^7ll 5)^^. 

uj-ej-^ , oji^ 3^** ^ Sife ^^1] (absorbent)* nfl 

#^5|-(activation) 43 <M S.^*r^, 3t| ^efl tWr-^r ^ 

i^o) ji^-x} vvjOt s\ v] «H , J0.-S-4 3"7] JL-g-4 ^} ^.n^^r 

^-7] ^ Sfi4 4^ ul^rXj- ^tfl^# A>olofl ^JL ^5=3. afla^ ^ -g" 

^4 ^ e}-n] vfl o]^ (Lamination), 5. e)13 (Pressing) -§-4 ^^.S^ ^^lfe 
^ ^r4. 3?1 ^- ^^-^5- 4~i: OJ Nl #4 

JfLo]) ^7>S>71] ^3<M ^#2:34 3^41: ^ H^, oJ i*f| 

^gfl^^- ^ 43 7> o]n] 4-g- ;*fl^Hr #3HH ^rlr^^H 

7}^} 43 °1 ^-3^" ^ SX°] 

^ &-g; ^n> oiqej. 4-£47} ^-oi^Lji ^-§;-g; ^ 33 °1 5£4. 

1^*34 ^3 ^ 4-8-1 

^4 Jl£:4 ^^j^^r ^^1 Zn^^r ^ 5^ ^*l]4 ^4 

^ °l£r 3^3 5.^4. 
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S/cra 

^ ^ 5L<33(7l#)-i- 3-^3- ^ *r ^ 

aflT^l A]~g-^T}. ^V 7 1 JZ-aJ-g- ^^V ^^fl^r Jl^^q- "¥-71 « 

ol ^s. o].g-£]ji oirf. ^-71 tj-^ 31^>fe ^r^H (bulky) ^ ^7]7> £ 

(polypropylene) S^r #E]^l^^(polyethylene) 5U-^ , ^ 

(pulp), €#^-2-^( cellulose)^ S=.3.(cork) A}-g-U: ^ ^cf. 

*fl(mesoporous molecular sieve), #.-frSMa ^ $U. 3* 

^S.(Clay), 3|-e)-Jli4o]E(p ar agonite), s-SS-^S-M-o] m(Montmori 1 lonite), 
(Mica) -§-4 ^^^^^^(Phyllosilicates) %^ °M\ 

^o]e (Zeolite), ^sl^KSilica), 4^ g-^lM-CAlumina) ^ ^ # 
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2J..O <g*y t ^ ^e)7> ^ AVsj-^/Jl^-^} 2 ifl*| 30 nra^ 7}^ ^\^^r £ 

^ MCM-41(Mobil *r)^ MCM-48(Mobil a» -f^ ^ ofls^el^ ^>^1 ; Sfe 
Absorbent W Product (Absorpt i on Corp.), Oclansorb(Hi Point Industries), PP 
Spillow spill controKAldrich a», Leak-Sorb spill absorbent (Aldrich *}) Jg- 

30 tfl^l 95 v}#^*}7]}±r 50 ^] 90 ^^l^f. ^r^l 95 

^} ^ 7^3 ^SH ? )^1 ^71 <**\3.7}7\ 40/an <>l«r 

0} tj}-^^ , s-^l 20/zm °1*K1 ^o] cj^- w>U-£|*rT=r. 

^^^]^s.e)-ol^(polyvinylidene fluoride), al^e) ^SeHH-iJ- «jA>#SS.S 
S^SKheaxfluoropropylene)^ , ^s^^LeH^r ^^H^ 

(maleic anhydride)^ ^^1, #3«]^#^<>1:e= (polyvinylchloride), 
^o]]B}-6>3^5l]olS, 1-51 d)]b!-6>3.^ 51] ^^.(polymethacry late), ltS2: SB^Hl 

(cellulose triacetate), l-^-f 5)] igrCpolyur ethane) , 
(polysulfone), #3 (polyether) , ^bH^^M" #2] =3.^ 3}- #3 
-§-3]^(polyolefine), ^ ^4^>°l^- > #3 °) ^ ^ ^l(polyisobutylene) , # 
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3^^o*!(polybutyldiene), l-^til^^#(polyvinylalcohol), #^°>3^^q^ 
%(polyacrylonitrile), #3°H H. (polyimide), #3 = ^(polyvinyl 

formal), o}H|^e|«.|c) <a JL-^iKacryloni tr i lebutyldiene rubber), ofl^^l 
HS-li^^ ^^^(ethylene-propylene-diene-monomer), tfl Ee^o|]^^]-=-^s.Tqo> 
3l5flolE( t etra(ethylene glycol) di aery late), #3 tH^-^i!: 

(polydimethylsiloxane), #3 ^K&vll o]e Jl^Kpolysi 1 icone)S 

(N-raethylpyrrolidinone), T^lfiX#<^Hi= (dimethyl formamide), tHI^Hl^ 
o>D}o]^(dimethylacetamide), ^S^lH.S.^^:(tetrahydrofuran) , °H1SM-^H 
(acetonitrile), *1 #S^^£:(cyclohexanone) , # 5.5.5. -§-(chlorof orm) , clfSS. 
Dl]^(dichloromethane), nfl^5£^S<^M°l = (hexamethylphosphoramide) , ^Ml 

^#s.AlH.(dimethylsulf oxide), <>H1 ^-(acetone) ^ t}^-^(dioxane) °1-t-°1 

9 



7}2ii4M^. (ethylene carbonate), SS^^KS-MHS-Cpropylene carbonate), tjnfl 
^7>jivfl o] e (diraethylcarbonate) , t\ ofl ^^vfl o] e (diethy lcarbonate) , H 
7h£MHS(ethylmethylcarbonate), ^Ht-^S^C r -butyro lactone) , t]nflfl# 
S-Al^(dimethylsulfoxide), l,3-tq^(l,3-dioxane) , ^I^HSf S 

(tetrahydrofuran), 2-^1i3l^el-*l^S¥^(2-methyltetrahydrofuran), 
(sulforane), ofl^i#<>H 2= (N,N-dimethylformamide) , t]-!-^ (diglyme) , S 

3#^(triglyme), Efl-S}a^ (tetraglyme) -iM-Mfe 
-g-pfliq- x-^SL ^-nfls ^ 7>*1 ^S"M-8: ^>-8-^fe 

oflSfe LiC10 4 , LiCF 3 S0 3 , LiAsFe, LiBF 4 , LiN(CF 3 S0 2 )2, LiPF 6 , LiSCN ^ LiC(CF 3 S02) 3 
0.5M 2M°1 ti>^-2js|-r1-. 

t^^" w>^«Hl^ 40 85 ^7>^cf. 
B]#°l£-<q ^£.7} ^^KM liquid phased ^ *l^£)7] nfl-g-o)l °1£ ^££7> 

10 



U ^ £2:, €^3^ 4 7^ >fl2:Slfe »}, ^ . ?fl^?M^ #31 

» T^ilS.*! £2:^ Jl^l #3)3 31^> ^ ^ 9X^, °^7H1 ^l #3fl 

-i- Bj-o) ^Efls. ?fli^t!: 3 ^5^, 10 ifl*| 200^ 5c v ^r JI^-*> ^ 

*g^S}jL, #7} ^2:^- ^-Eflo] J7^> ^ofl o]£- ^^fi^^- «-*r*l ^ 
*H2^t}. 

^ -gr^M^ *^](^^> 3L71 20pm °] 31^> ^^1^ -§-7HH 

^xe^ ^ 51^7.} 51^*} -8- "IN -g-^HW. £ 

^j|o} _g.^ ig^-S) §>J7 ^X\)7\ -f-^lfe HJ-*1*M 

(magnetic stirrer)^ ?]?\}*\ H#7l (mechanical stirrer), ^7] 
(planetary mixer) ^ °l-g-*M ^^4- <>1 *HHH *-M7> Mfc 
^ «^1§>J7 7lS7> ^7lfe ^-g- ^]sj-7] ^ Jil^l* o].g. 

JL^-7-V 1^1 7> &#*\ ^-^14 ^ €W <^1« 

-B-el^om- EflS^- ^ofl ^-JI <£^& -*)) 7 } s^slsl <>H ^ 

11 



Jf-aflfe 10 ifl*l 200//raS S^^-fe ^^Sl-cK ^3 ^1 7 > 10/m 

£ ^ ^-7] jn^-x} ^Sfl^-g: ^Ufl^S. A>-g-^ ol^^l, ^-*] e|# 

*,]o] -g-nflofl -g-^Al^I Jp, o]§ nVo^ ^Efls. 5^1! $ 3 10 vflX| 200/711) 

0} -711=. ^ ^S-S. ^ -g-^ ^1 

^1^1^ ^BflS. 2:f33: ^Ml ^Sfl^-g: 1-^1 ^ ^l^W. ^-g-§>7l oil 

7^<>> ^l^i *T Sl^r 

#Efl7> %^3*- &-g- TJ^- ^ ol^-^^o] pfl-o t^O]7)7] 

^ JL^Ts} ^*3-g; A}-g-$ ^ 3*1 51* S. lofl T-fBj-ifl^t}-. 

# 7 "|o] ^OjjL «E) ^O^^l JL^7>} ^^(D-g- 7}^6\] ^JL, ^(2)4 ^ 
(3)^- Jl^r^} ^«fl^(D tJMfe ^-^(11)°} 

Sa^. °o^(2)^r ^^(22)^ ^(3)^r ^ ^#31(33)2}- %7] 

3,0? £££|<H fltj-. t 2 "^ o^-i-sH ^ ^Pr^lfe €^ 

2)- 7-1^^ #*}^ *T Slfe 

12 



o)z\ t ^HHHfe ^ *M ^«fl^^ ^M) § 1 ^*%xsv 

^-g-*> ;£X|<>) £4t *rS. &*=r. ^> €^lWr ^ 

20 mL w>ol<^(vial)^ £-^"8: ^ * T^JE^HjAi 5^ ^£ 

£a] ^tg-S}^. NMP 4mL» 37}*M ^^7} ^r^^l °J)?r*l 3l^r 

ja^S^-. 3 = tt oM^>7] ^sfl Jui«> s.^ 30^ 

^g.^ -#71 « 0 >^o.^. -fr^ ^1 100 aid 

^] 7 ]. 35:41=. s^^V Jf Aj-^-oflAi 2 3! 51 ^SS>J1 ^1^-^71 oflA-1 6 

A]^- C] °1 &*&2z7]3\ £:51£r 50 TC^51S. S^S}-^^-. -#7] 

O.S. JH^-*} ^ ofl^] ^«fl^ -g-ojjofl 10 £. ^«fl^ 

lofl ^e|§>^4. J! £-7)- ^«fl^^- ^T^xr «1 32^1-7] ^*fH Cf 

-§-2} £0] (sorption capacity, z/ a b)* ^^r^r}-. 
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j ab = [^-^ ^sfl^ <£ (mg)]/[JL&*\ ^ -f-Tfl (mg)] 
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^ $£#cHr #-gr ^*}JlTr €*H1 l-(f)^ ^4 ^ V ^r 
£4. Jl^V ^ M^&jI -f^sV^^-. ^M- °-*)*ll 

_g.o_Bofl ji^> ^ 10 a]^- ^-^^.4 ^ jl£-*> bv^I 

^-Tllfe -g^}^. M o]^7fl *fld^ JZ^:*} &n?£2] °l^r 

^aHI 3 

jl&x} ^«fl^Sl ^71^3 ^V^^# ^^e}7l ^3]3l^1i(#304)-8: ^ 

^^-o.^ elf-^^r tiVtfl^-cf 7l^^^S A>-g-§>ol <a^^^^>^ (Linear 

sweep voltammetry)* ^ Sflfe #*MH *3 5 - 4 V 

77\*} <%<Lv\ t ^ ^ A > 10 mV/sec ^^f. l-(g), l-(i) ^ 1-(D 

A, B, C^i H-Bf^^^-. 

£ Jl^> ^sfl^ 717413 #S.7\ 7} 

^*}-JL, ^Sfl^Hl <8"§-SHr ^ ol^ 7>*H, ^^Sl ^ ^3)3 

jt.^-7.} ^«fl^4 ^el *1^ ^^1 Slsfl^S- ^^fe ^ *fl 

7} ^71^3^.5. g£ ^^hi" 7>^H, ^^)- 
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-g-^-jq-o) ^S^o) ofl^] S^ofl «-3Zl^7> ^71 nfl^-o)] 
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1] 

40fM 3.7]%; 7}*\ &^°) ^^1, JL^A ^afl ^ ol^^ £ ^ <>» 
2] 

*fl 21 °H, ^7] ^A}^ #3^^, #3^511 

u)-olE ) HE^S^E, 0.2. -^o} ^^E)7llc]E ^5:1- ^^>! 
^e^o]E ; ^e]?>, tj-.^ t^ D m ^3 ^ ^^>: ^ 

y^S^ 2 ifl*] 30 nm^l 7^ £fe fflSSe^ ; £ 7]B}- ^--g- 

o]e > #21^5]]^:, ^eH)^, #3=3^3!, ^sHU^H 

^WE., S^O^if^, #S]ti]^^-#, f£lo}^^Ef ( § 
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c)^-^, e^^^ ^ Efls^#^-^.S. °l ^oflXJ 

M- £fe # ^l^-^^l -fi-71-g-nlN, LiC10 4 , LiCF 3 S0 3 , LiAsF 6 , 

LiBF 4 , LiN(CF 3 S0 2 ) 2( LiPF 6 , LiSCN £ LiC(CF 3 S02) 3 S °]^& ^€ S>x4 a 
# <>1^ i£|f-<3-§: 0.5 vfl*l 2M -g-*IM*! 3; 

3] 

^ ^Efl^ sD^^r 3 32:«H, 10 ifl*l 200^ ^ ^ ^ 

^"71 ^-Eflo) j7«.^ ^ofl o]£- o^^j] ^afl^^ ^ 

4] 

o) tgEfls. ^xg^ ^ ^S^H 10 200^^] JI^I ^ ^^ s > 
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JL, °l£Hr ^ ^ ^4 W ^ ^ oJ N1 

^*Hr ^6.3. §>fe 3# °)*}&*}. 
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jl^-x} ^n^, ^ ^ ^^-i- 3 

sfl^S. A>-g-§>^ ol^^ofl ^ ^ojrf. <3*> 3-7] 7} 40pm o]S> 

£ A>-g-§H, ji^t;} ^ ^a^r ^f<^ Sfe ^-l^AS JE^t}. 

£ JL^-Tv} #£r°1H ^ 1 *-fl*l 3 X 10" 3 S/cm ^5^} °l^r 

- ^-O.S ^ ^7>^>7l nfl^-ofl , ZL^r*} ^ 

^ J^ofl^ ^5L<2f £5.ofl «J-X| 8>fe^. S^, 71^2] ^ £7 > 

s. 1 



1 



^^li- *hi q-^-^ ji^> ^.n^ ^ =l£) ^is^ 

l: 5L&x} ^«f|€ 11 : ^*fl ^ 

2: <9=^ 22: 

3: ^ 33: 3-^ 

£ (electrolytic cell), ^) °1*>^H ^V-g-^fe JX£*> ^(Polymer 

2 



(intercalation)^ ^ 91^ 3*W^ 3*7} ^^^Mlfe ^^S-M" ^ 

*} *fl3.* &*=}• *fl3.3.fe ^-g-o]^^ f^^-AV^o] 7}^ 7% §.7} 

tfl*L«-o]^ t r^ig^f;}?])^ eJ -g-s ^ e Aj-sj.^. ( L j xCo o 2 ) , e|#M^^-!-(LixNi02), 2} 
f-i^ e a>5}-# (Li x (NiCo)02), ^ V I*§ Bl# T 3-^5j-#(LixMn20 4 ) 1 °143:3HK!- 

(MnQz) ^4 #3r# 3=fe 31^-7.} *fl3.-g; a}-§-§ ^ #7^ j7«-t| isj-ofl 

^o] ^JT. ^7l2}-^ol <£^ 0 1 ^ijEl, t\.<$$. 3,^0] 7>^S>t^ , 

(polyoxyethylene)sj- ^^>7> ^o]^.^ ^7^ ^^-^.0] 7}^ ^ o] 

# ^» iig-SKr ^-f -g-^H^ ^S-^^r 7}^ ^ *B^°1 

#e]^-A]ol]^^o] jL^>(pure polymer) ^1:^-5-^ o]^-^^i 7 > 

°1H 10" 8 S/cm^£S *fl* ^-7] nfl^-ofl, ^^oil *}-g- 7}^ 10 -3 S/cm 

iL^I 7 ] -^*iH^ 100 °C 35.3 ^r£°n 5.^<^> ^l^-g: <$JL <&SL 

B.S., JL^t} ^ 7fl*H7luI*} ^°l^^f. 

^^fl^^Ai^ oj^-o) j7-g-7} A>^°] ^oj^ ^^.S. A>Ajo] 

^^^ol] ofe}, o]£-o] ^5L5L# ^A]7]J17} sr>^ uL-gr*} A}^<3) o.<£^ 

-g: ^7>a] 7) , Ir^^l (Blonsky) -f^ 
(phosphazene) 2l£-*}3 ^3H1 10" 5 S/cm3 *8=#^ ^HHt 2fe 



^^-i- ^l*^ «> &°-^-(J. Am. Chem. Soc, 106, 6854 (1984)), ^^fl^-gr 

o]^6\]s. JI^7.>°] ^SH ^» « 3*1*1^ 

^7>SRr ^ tf<8=# a] £ 7 > o]J=lo^ ^"g^S. 

o]ofl i^Sfl, n]^-*J 5,219,679 ^ ^ ^ Bfl (gel -type) ^ ^^fl^^Sr Jl^-*} s 
3 tflofl c_fl^ ^^^o] ^5]^ %0-sLX), 7l^]^ol #^^1*1 JH^S} ^> 

A^l-Ji ojc^-. «AH ^«fl^-i: 3 7>S}^ ^-(Activation) ^S-S. & 

^"71 ^| 5,219,679 Jl^I 31*1)^ ^ -g^r°fl tfl^l SUfe 

#e|o>a.^S.v)E^(polyacrylonitrile)^ ^ JI^-*}* 5£f-S>Jl 5a°H , 

i3S.A>El(Scrosati) ^ 3* #-§-'<H # 3 *11 1H] B|.o> a 

*i£lHE (polymethylmethacrylate)* A>-8-«H *l 3313 ^«fl^^ *fl^r 

ftvHElectrochim. Acta, 140, 991 (1995)). 51^} >S£-.2.3>1 5] *fl U tfl B)-o}i3. 



a^oflA^ ^%^7> ^>o] 7}*m 7}7\)*\ #1 ^ 

-g- Ji^ = £71 ^3Hir Jl^>^ ^-g; #7>A)^o> 

Z}JL, o] 3f^ofl^ ^M7> 10" 4 S/cm ^ ^ ^^^lTll ^q-fe ^l^^r 

^ ^M^r 715}-* 2)^ ^ ^S-S., 7l^^> 

^1^*1 *fl 5,296,31831, "1^*1 ^1 5,418,09151 ^7]^ ^r^]^#^ 

Q^jlx} ^(Hybrid) ^sfl^ a]^^^ ^I^-ji ^ jl«-*> 

^e)^ ^w-c] cg^.g- ni^-s] ^ ^sfl^ ^1^1^ ^7>^ 

^^oflAi ^ Sift*}. 31^> 

*<y^ ^ ^(siteW « ^ ^5- *r 91^ 

(driving forceH €-8.^4, °1» 7>^^S 
t^«.^H^-5llo]m(dibutyl phthalate)* ^7>Sj-Jl S^iH ^-vj ^: <t^# BE 



*)?m<il 7}X}7\] S^tf. 

Aj-EfloflA-] ^^1^- £^1)3. 5^31, -^*> ^ ^ 

(dense) 7}^J1 &7l nfl^-ofl , #Sfl^ IMM^ 3* -f^ 

l^o] o]^JLX} 7] #3 -EMI] 

(absorbent)* JL^> nflm^^^l $7>*H ^^Jl, ^ 

Sfl ^sfl^^r S^^l ^ #^(activation) ^r^tMl S-^ofl , -2. 

(microporous structure)* #51^- -fr5i*H , ^» -8-°l*Ml 

Bfl^ J7^-7> T2V-I- ^ D] Sj-I^ , Jl^-7> ^^fl^o]^- Aj-7] JL^7} Bj-ofl oj] ^ ^Sfl^-g- 
Aj- 7 ] Jl^-7.} ^ A>o]o]] ^JL afl*^ ^ #^*r 

^nlvflo}^ (Lamination), SSfl^S (Pressing) ^ « 0 >^ o_sL*j ^a] ?}-g- 



Zj-g. ^ ol^ ^}e)7> o] p] JL^-*} ^l^sj-fe ^r#°l^H 

^ = o} ^ jzf^ol ^_a.&7] ufl^ofl ^-^-i: #^5r m *r £M ^1S^7># 

o^ef, >g-7l^ ^-g- ^12:^, al^r^} ^M^i7> 

7H7l nfl^-ofl 6«^] ol-g-ol -g-olS>S.S. -g-^ ^*H3 fflS 

£ j7«.^ ^«fl^^ ^S^Mm t-fi-*}^- ^SJsL Sife al^r 

^. 7 ] jl^-x} w>^-2)S>7Hfe, ^-^^r 1 ^ (Phase inversion method)^: 0 l-§-3r>°3 *i) 

-8-nH (solvent)*!] °1S ^ 7fl^^^r 3, #7l -g-*fl 

» 51^:7} til-S-ofl (nonsolvent)S. jS^M ^12:*}^ #^^(wet 

process), Site JI** ItMl* 

former), ^^^(wetting agent)* ^ ^Efls n^^t 3 ^ £2:Sr 

o]^7ll 4^ i^-^} ^Hl ol &&5L<$ #n?i^ *-^A]7lfe 

7 



a^-g: 7^ Ol^^-g- JL^-7} ^^fl^o] vY^rO]<g ^ o}r}. 

-g- *fl^ °l^r 

#£«1M 1 *fl*l 3X10" 3 S/cm ^S.7> ^rf. 

cfl^^- ^ flfe 3^*11 ^3 7^7} <£S^ Sife^, ZL ^ tflS^OJsL # 

-g: i°^(7lf)l: ^ 9X^ 3^ M-w ^ « 

^7^^7l A>-g-^Cf. #7l S-^^r ^ ^7l« 

ol ^S. ol-g-S^Jl o^cj-. ^-71 Jl£:*Hr ^7] (bulky) ^ #^71 7} £ 

(polypropylene) Slfe #3 °fl (polyethylene) ^} 9X^ , &<&J>&x}9l € = 
(pulp), cellulose)^- S^a.(cork) -f-S- A>-g-^ ^ &t}. 

TfliLJE A>-g-^ ^ 5ao>}-, W}^Sr7llfe -31^-7} «y7>, #-§-<g*}, T,])^^ ^> 

^(mesoporous molecular sieve), -tf-g-3}-€ «-r*fl <S*r7r a}--^ ^ ^3. 

^ ^£.(Clay), 3|- ej- (Par agon ite), ^£5]^^^ 

8 



(Montmorillonite), £S-(Mica) ^ Qo] ^S.^ ^HJl(Phyl losi 1 icates) ^ 
# <Q*V, ^ *H-a-eHm(Zeolite), ^^^(Silica), 

^(Alumina) ^ W W> * ^ 4»§7^*} 2 ^ 

*| 30 nm^l 71^- MCM-41(Mobil ^rHM" MCM-48(Mobi 1 *}) ^ 

DflSS.&l^i Absorbent W Product (Absorption Corp.), Oclansorb(Hi 

Point Industries), PP Spillow spill control (Aldrich , Leak-Sorb spill 
absorbent(Aldrich a» ^ ^-g-3« IH^f^ °1-M*L ^ 

^o.SL 30 ifl*| 95 3* tiV^^rTll^ 50 90 $7 r ^°l 95 

oR 1 " 0 ]^, Jl^r^V ^ 7l^^ #5:7} ^S^uL, 30 °l*r<>l^, 

^ 7^1^ #2.^ ^^^-g: *l*M7l*| &7] fltSflA) «a^r3.7l7> 40*zm *>1 *F 

^Bl^s-s.^ol^Cpolyvinylidene fluoride), «m 3 ^#^H^r «jA>#S.SH 
a*«(heaxfluoropropylene)^ ^f^Hl , BlTd^WS^-olH-^ ^H^H^ 
(maleic anhydride)^ , #3 *1 ^#seM^(polyvinylchloride) , #eH 

^uflB|-c>>a.^B|]c>1 ^^pflE}-o>a.^3H^(polymethacrylate), ^i-f-S.^ 
e1)o|e ( ce n u i 0S e triacetate), #2j-f ell ^(polyur ethane) . 



(polysulfone), *3H* SCpolyether). #3*flti3HH- *ejH3.*«4 ^ #3 
#ejl£(polyolefine), ^sH^^M^, ^ol^Jf «I^(polyisobutylene), # 
ej^-^c)^l(polybutyldiene), ^^^(polyvinylalcohol), ^i]o}3.^S,^^. 
^(polyacrylonitrile), #3 °1 ^l^(polyiraide) , #3 «1 ^SS. ^(polyvinyl 

formal), o>3.^S.^M^^-^tl ^8 JL-f-(acrylonitri lebutyldiene rubber), ^l^^l 
^l^^ ^^^l(ethylene-propylene-diene-monomer), 3lMe|-°ll li fi3D^ 2 1 ; i- c 1 0 r 
3li3]°lm(tetra(ethylene glycol) diacrylate), #5^^^^^-^ 
(polydimethylsiloxane), ^^^H^ % Jl-gr^-Cpolysi 1 icone)S. 

^. 

^ ^*fl« H^rfe 2^-§r <r 

^^-^Sl -g-nfls-fe N-oll^^l-^^^CN-niethylpyrrolidinone), t^llii^ 
o}u\o) j= (dimethyl formamide) , ^ P)]igo>>qiB<^r 0 l^(dimethylacetaniide) , Ef^e} 
SlHS^Uetrahydrofuran), oH|£v| e^( ace tonitri le), ^l^S*?^ 
(cyclohexanone), €-SS.S#(chloroform), t)#S.SnB^(dichloroiiiethane), 

10 



Dll^3£^5.c].tj}o]s.(hexamethylphosphoraraide) , ^ ^lti's-^l — 

(dimethylsulfoxide), ^Hl#( acetone) ^ ^^-^l(dioxane)^ ^ifo^ ^i^l 

ji«-x> ^^5] wl-g-D)]^ ofl^(ethanol), ofl^-i-^-I-C ethylene glycol), 
#sH«-(glycerol), t^^-SS-Pim, ^<>WHi=.(ethylacetate), ^3: 

^r(butanol), ^^(pentanol ) , ^l^(hexanol) ^ <^1] Efls (ether )^- ^ 

7 -|;g. ^ ^ ^ 2-S.S.^^-(2-propanol), efld^l^Cresorcinol), me|#S.S.ol] 
(trifluoroethanol), Al#S.^^(cyclohexanol) , m^S.^o]^^^ 
(hexafluoroisopropanol), ^ ^efl ^tfOnaleic acid)*r ^A>#S.^.oms 

(hexafluoroacetone)^ ^>-§--^S. ^^^l 3HoH]iKheiiiiacetal)iiL °]-?-<>1£ 5- 

^43*Hfe «H£-$ 3|^3Hi*fl7r ^Nl , n&Jt!: oflS-fe Triton X-100(Aldrich 

a}), Igepal DM-710CGAF Co.) 9X^. 

Sj-g-rf-g: -§-^A]^ ^12:^4. £ ^AJH^Mfe ofl^] #-gfl;g-g- J1^.X> BVofl 

n 



(ethylene carbonate), "S^^ThM 0 ! ^ (propylene carbonate), ^ Dfl^7>^-^]°1 
S(dimethylcarbonate), t\ d\) ^KaUM E( di ethyl carbonate), ^iHmn^HH 
(ethylmethyl carbonate), ^WMS-^C 7 "butyro lactone ) , i^lfi^M^ 
(diraethylsulfoxide), l,3-t}^(l,3-dioxane) , EflM^Sl^S.^^ 

(tetrahydrofuran), 2-»)l fi H-S.^€(2-methyl tetrahydrofuran) , 

(sulforane), N,N-^l^aft-°r c l— (N,N-dimethylformamide) , ^#^(diglyrae), S 
el#^(triglyme), ^^^(tetraglytne) ^] 9X^r- ^1, W&^Sr JL^SL 
-g-cfl^ -g-nfls. ^^te ^ 7>X| o]^ ^^--g-Qfl^. A>-g-S}fe $o) 

LiC10 4 , UCF3SO3, LiAsFe, LiBF 4 , LiN(CF3S02)2, LiPFg, LiSCN, LiC(CF 3 S02) 3 & 
o.^, 0}^°] ^#51 Af-g-^ ^ ojrf. B}l-<*^ 0.5M ifl^l 2M°1 

«>^^. 

tf-Sr w r ^*l*Wlfe 40 ifl*l 85 f^ftS. ^7}^t}. 
el-g-ol^ ^£7} liquid phased ^ 3*83 7] ufl-g-ofl o]£- ^££7} 
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^ , JL^*} ^E^o] u}-^5} ^ 5 #711» 7^ ^l^fe 

1. 

^ <y*> aL7l 40/mi ol§>o) J7^> ^^1^ 

51 «>7l (magnetic strirrer)^- 713H iE^l (mechanical stirrer), -Ssf] vfls 
3 iH«3:7l (planetary mixer) ^ °1-§-sH ^ °1 43 <M 

1^]7> 3-^*f|$r ^Sl*Ml £^ ^ <« 

^-el^-om fcflji^ ^ofl ^-JL ^7} S^SH ^ ^BflS. 7fl 

^]7} lOfm ^l^M^ 71^1^ #£7} 200[M °]£ #S.^°1 # 

n| ^EflS ?fl^^r ^ DflEeJ^o]! t}^^ 5^*1-7] ^^^^ ^ 

13 



-I: Jl£-*V ^^Ml 2 ! a l-B- D fl7> #<H&^ «l-g-n|)2:( n onsolvent pool)°fl ^=ft -H£-*} 
l^fls) -M* «l-§-*flS°fl -M^ «l-g- D fl^ 

3*1 ^sH, Al^o] zj ^-f ^^<H t<H*l5-5L °1 

^0} io «C vfl*] 90 'C7> 20 xfl^l 80 °C7> £ 

5L7} ^ ^-f ^^<>1 ^-SSl^l ^-SH, £517> Ui^- ^-g- ^-f 3I^> 

-g-pfl*} ^%o] ^ ^ SL^t}-. 

og*} a.7] 40^m oisi-o} ^-^oi jl^*} SM* -8-7HH ^ 

ti>^r ^£ ^cf. ol ^oflA-1 1-^17} -g-^lfe 3^ 1J-*l*fcn. 71S. 
7> ^7l^ 3J-§: *<MS}7l ^2)- ja^l* ol-g-^ ^S. 

J!*-*} ^^7} ^S] -g-^SU ^^Ml ^ ^^]« 

^7>^. *H 4^ *W 3*fl 7l^ *8>g*m 

^^T°1M- sfl-M ^1 ^ ¥^|7> 2^5^ ^ 
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tf. 10/m SISKIN 7 M13 7 <^ 7 > ^^H. 200Am ^H^l^ °l£r 

rq- ^ 20 t ifl*l 200 °C <M ^ ^^1^1 3 

a. t£t$°- £ ^ ^-7] jl£-7> ^^fl^^r ^tflllS. ^>-g-^ ^1 

Bfl^ ul^> ^-g", ^ ^1 ^ 

#*n*j-a: %^ &m ^^°> ^Kr^l, #31-1- 

^Xl^A-i ^ ^Efl7> 71*1*1 ^-f °1 

£ jl£-7} ^sfl^-g: o]^^^^ SL^S.^- ^ ^W^SM. 

^-7]^ ^Jl^B] 31^7} ^Sfl^(l)^: 7}&t1H ^JL, ^(2)4 -g-^ 

(3)# ^^4. a&x} ^^fl^d) 

SU-^, t)~^ 9i^™-£- ^ 33" ^ 

^ + ^rf. <9=^(2)£ <9=^ ^^^1(22)^ -g-^-(3)£ ^ 

(33)^- ^7] <£%£\°] 9Xt=\. t 2 -^^ o^-t^H OJ H = 
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7\*\& -i-^ ^ Xl^r ^-Efl7> 

ol§>, ^H^Mfe ^tgofl rtf^ JL&X} ASl *$^^r ^M|*l 

^ -^q. oil: ^Alo|l7> £ ^3 tfl-g-^: ^§Hr <>W*J , £ 7 1 

3-8-$ ^ir-i- 2:A>^ ^£ # ^ ^3 -^H^Mfe ji^> 

20 mL «Wtf( v ial>4| PVdF * i^HH 5 -£ ^51 £ 

:^-S}£Ef. a)7]o\] NMP 4mL« ^7>*H ^"i: "fl^M ^ M 

BY^}^. ^-^1 <g^7> A-iS ^lfe 3* ^1*1-71 HI*]; 5L^ 30^: 

2^ iiltiV-g: -^"71 ##o^ -9H 100 ^ 

rf.^?} a^a^t*. ^#^r v\sL til-g-nflso!] 10-g; 3=. ^ 

^ ^-8- *l*fl 401C4H 1ARV &2l^<&^. aflS^ 

jL**} nV-g- ojj^) -g-oflofl io^ ^51 ^ ^*fl^°l r ^ 

o. ^| ^S}JL, m-ff ^sm^S-ir °l-§- § V^ #5151« 

1^1 *H OJ !*Q tiling tf 

16 



-§-4 £°1 |-t£( sorption capacity, ^ ab )» ^ShS^-. 

^ab = [**r€ 3*1)^ <9=. (mg)]/[^^> ^ (mg)l 



[35. 1] 
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PVHR 
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(mS/ cm) 






g 
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0.13 


0.28 


HaO 


EC/DMC 1M LiPF 6 


7.0 


2.1 


O ^ 


b 


// 


0.17 


0.26 


// 
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6.8 


2.2 


O 


c 


// 


0.72 


0.24 


It 


EC/PC 1M LiPF 6 
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O ^ 
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It 
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O >^ 
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fc-L/DML. 1M Llrr6 


q r\ 
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O ^ 
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2.00 




It 




0 . 0 


9 ^ 
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1.98 
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1.0 
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h 




1.37 


0.60 


H 2 0 




7.2 


1.9 


O ^ 


i 


it 


1.50 


0.38 


// 




8.2 


2.0 


O 


j 


it 


1.65 


0.29 


n 




8.0 


2.4 


O >S 


k 




1.34 


0.58 


it 




8.0 


2.8 


O 


1 


It 


1.50 


0.38 


It 




8.2 


2.9 


O 


m 




1.35 


0.59 


it 




8.5 


2.4 


O ^ 


n 




1.35 


0.60 


it 




7.0 


1.9 


O 


0 




1.35 


0.60 


it 




7.4 


2.0 





20 mL «r°l <£ofl 3)-e}-jiu)-oiB. ^*fl ^-g- ^ ^ iH^H]^ 5^- 

^ o\7]d\\ NMP 4mL» ^^]7> #3)*] ^ nfl?r*l 

3]^ hl^s>^c}-. <$z}7\ ^5. *oM«}7l ^«fl 30-g- 
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^0.4 jnyV-g- egsj-^rf. ^-71 ^SLsL #lr°1*l ^-^-g- 3^1 100 

^ -^] 7 > £|51* 5^*}£4. ^« «>3. ^ofl 10* ^51 

* v ^ ^.oflo]] 10 * ^s. #3 ^ %<T& ^ ^ 

J^} ^^-1- %7$is}jL, Mff <$3\&^^r o)-g-s>^ S > 7 1 

5. 2«H 43-^ £4. 



[& 2] 





3|-e|-ji^-o]M 
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S] ^ nfl4^1 7\\^ ^^34. ^7} «oMS>7] ^«fl 

iHaV 5^ 30^- °1 ^ oJ Ml ^lH^^ 0.9g, 
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10* ^5= s-S-^ JIL^ *r£^. #7] #^5. ^t^r°1^1 
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100 (M ^17} S^tb * 40V*\)*\ 2^m ?$5L 3 50 

^ EC/DEC 1M LiPF 6 10^: ^51 ^1 ^-sfl^^ &#*1 ^ ^ 

^ ^-711 ^ab ^ 7.5 SSi^, H^- <3 2)^^-1- ^-8- 

o]^- *|;£j^f 2.0X10" 3 S/cm #4. 

20 raL ^MlHl j^^jiq-olE 2g 3}- PVdF 0.26g^r -f- *H i2«>7l oj] a-^ 5^ ^ 
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^ -^ 7 > S)£S. Jp: ^K&oflAi 2^RV ^S^>J1 ^^S7lo)lAi 
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eqfl-^l^r #£«f|*1 7.0X10 -4 S/cm£4. 

^*H1 5 

J7^7> ^Sfl^ 3713HH ^^-i- #^^>7l ^^511 ^^(#304)^: 

^^S. 71 ^^^S aH-SH ^^^Kr^ (Linear 
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